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of iron, or other substance, can change the whole electrode into graphite.
Graphitized electrodes have the advantage of purity, good conductivity, and great resistance to oxidation. Their purity renders them very suitable for operations like the production of aluminium, in which the electrode-ash enters the electrolyte, and contaminates the resulting metal. The characteristic resistance of these electrodes to oxidation reduces their consumption, and their good conductivity has a similar effect, since smaller electrodes can be employed. Graphitized electrodes are largely used for electrolysis, but in electric smelting furnaces, cheaper ones made of coke, or anthracite, and tar have usually been employed; while in some cases the coke, forming part of the furnace charge, has been utilized for leading in the current; electrical contact being made through the charging hoppers.
Approximate figures, for the resistivity of carbon and graphite electrodes, have already been given. By means of these, it is easy to calculate the drop of voltage that would be produced in electrodes of a certain length and cross-section, by any particular current. The cross-section of an electrode is largely determined by the amount of current to be carried. The current-density, or the number of amperes per square inch of cross-section of the electrode, differs considerably in different types of furnaces and for different kinds of electrodes, being much higher in graphitized electrodes than in the ordinary variety. The large carbon electrodes used in the Heroult and Keller furnaces carry about 20 amperes per square inch, while small round carbon electrodes and large graphite electrodes carry more, up to about 100 amperes per square inch. Moissan used currents up to 200 or even 700 amperes per square inch, in small, ungraphitized electrodes, but this would be far too high for commercial work, as the carbons would become red hot and would rapidly waste away, and the consumption of electrical energy, in the electrode, would be too high to be tolerated. The loss by oxidation, of the exposed part of an electrode, can sometimes be prevented by a system of water jackets, as in the Heroult steel furnace, Fig. 93.1
In all furnaces in which electrodes are used there are certain
1 F. M. Becket proposes to prevent the oxidation and destruction of carbon or graphite electrodes, by surrounding them with water-cooled jackets at the point where they enter the furnace.   U. S. patent 855,441, see Electrochemical Industry, vol. v, p. 279. 7
l R. Turabull, "Furnace Electrodes Practically Considered." Trans. Am, Electrochem. Soc., vo). xxi (1912), p. 397.o measured the resistivity of molten pig-iron at 1,300° C. (Trans. Electrochem. Soc., vol. viii, p. 289), and finds it to be i6Xio~6 ohms per cubic centimeter (=0.000,063 ohm per inch cube). Electric Smelting and Refining (1897 Ed.). Figs. 157, 158, aqd 165. *
